A simple physical model for the gel electrophoretic manifestations of sequence-dependent DNA superstructures.
A simple physical model of the gel electrophoretic manifestations of sequence-dependent DNA superstructures is illustrated. The model is based on the calculation of the curvature dispersion as evaluated by integrating the orientational parameters of the base pairs along the chain. Such a quantity is proportional to the straightening activation energy of the curved DNA in the direction of the average orientation of the helical axis and was found to be proportional to the logarithm of the gel electrophoretic retardation. The model is capable of consistently explaining the different electrophoretic manifestations of DNA superstructures, such as the retardation of a large ensemble of multimeric oligonucleotides with different sequences, periodicities, and lengths, and the permutation gel assays as well as the mobility changes consequent to extensive point mutations in a DNA tract.